The behavior of offshore bottlenose dolphins (Tursiops truncatus) in deep water and near oceanic islands is not well known. Using satellite-linked, time-depth recorders, we investigated the movements and dive behavior of offshore bottlenose dolphins in the deep waters surrounding the Bermuda Pedestal. Three dolphins were tracked from 5 to 45 days and traveled a mean distance of 28.3 km/day where mean water depth was À1,402.0 m 6 1,120.7 SD. Regular dives during the night (2100-0259 h local time) to depths greater than 450 m (8.9% of total dives), 46.4% of night dives lasting longer than 5 min, and high hematocrit values reveal the deep-diving capabilities of offshore bottlenose dolphins. During the day (0900-1459 h local time), dives tended to be shallow, with 96% of dives within 50 m of the surface, and of short durations, with 52.7% lasting less than 1 min. At dusk (1500-2059 h local time), the number of dives increased ( X ¼ 72.4 6 19.6), indicating a diel dive cycle. The dive patterns of bottlenose dolphins in Bermuda waters correlate with the reported nightly vertical migrations of mesopelagic prey along the steep-sided Bermuda Pedestal.
Bottlenose dolphins (Tursiops truncatus) are found in most temperate and tropical waters around the world, including coastal waters of all continents, around most oceanic islands and atolls, and over shallow offshore banks and shoals (Reynolds et al. 2000; Rice 1998; Wells and Scott 1999) . Although they are common in coastal and pelagic waters, the majority of research on this species has been conducted in nearshore waters because of logistical considerations and the lack of survey effort in offshore waters. The behavior of offshore and island populations of bottlenose dolphins has not been well studied.
There are 2 distinct ecotypes of bottlenose dolphins in the northwestern Atlantic Ocean: a nearshore, shallow, warm-water ecotype and an offshore, deep, cold-water ecotype (Kenney 1990; Leatherwood and Reeves 1982; Mead and Potter 1995; Wells and Scott 1999) . Most of what is known about the offshore ecotype has been based on studies of stranded individuals along the East Coast of the United States. Stranded offshore dolphins have a 15% greater total adult body length, shorter and wider rostra, smaller pectoral flippers, wider skulls, and larger nares than those displayed by the coastal ecotype (Hersh and Duffield 1990; Mead and Potter 1995) . These 2 forms also exhibit differences in the number of electrophoretically distinct hemoglobin profiles; the offshore ecotype expresses 2 hemoglobin types, whereas the coastal ecotype exhibits only 1 type (Duffield et al. 1983; Hersh and Duffield 1990 ) as well as a higher percentage of hematocrit values found in the offshore ecotype (range 47-56%) compared to the coastal ecotype (range 37-47%- Duffield et al. 1983 ). In addition, the 2 ecotypes have been found to be genetically distinct based on mitochondrial DNA (Curry and Smith 1997; Dowling and Brown 1993; Hoelzel et al. 1998 ) and nuclear DNA (Hoelzel et al. 1998 ). Mead and Potter (1995) also were able to differentiate ecotypes based on preferences in prey and differences in parasitic load. Results from an opportunistic tracking study of 2 stranded and rehabilitated offshore dolphins from Florida using satellite-linked radiotelemetry provide the only information about the movement patterns of offshore dolphins in deep water (.5,000 meters- .
Because most studies of bottlenose dolphins have focused on the shallow-water ecotype, which have limited deep-diving opportunities and are not known as deep divers, little is known about the dive behavior of the offshore ecotype. Physical characteristics found in the offshore ecotype indicate the possibility of deep-diving capabilities. Hersh and Duffield (1990) suggested offshore dolphins might possess an adaptation for greater oxygen-binding capacity and related breath-holding capacity because of higher values of hematocrits, hemoglobin concentration, and red blood cell counts (Duffield et al. 1983) . Along with these oxygen-binding characteristics, an increased respiratory function could be associated with the relatively greater nareal diameter found in the offshore ecotype (Mead and Potter 1995) .
Although marine resource distributions in the open ocean are highly variable, there is a predictable increase in primary production and fish aggregations near areas with steeply sloping benthic topography, such as shelf breaks and seamounts (Fiedler 2002; Rogers 1994) . Relationships between geographical patterns of the seafloor (depth and depth gradient) and distributions have been found for several cetacean species (Gregr and Trites 2001; Hooker et al. 1999; Norris et al. 1994; Waring et al. 2001) . Currently, there is very little information about offshore bottlenose dolphins inhabiting areas near steep topographical structures in the open ocean. Acevedo-Gutierrez (1999) reported that a large population of bottlenose dolphins near Coco Island, offshore of Costa Rica, is most likely transitory because most individuals were sighted only once, whereas work by Baird et al. (2001a Baird et al. ( , 2002 in the Hawaiian Island chain suggests that small populations of bottlenose dolphins are island-associated in nearshore waters (,200 m) along each of the 4 main islands.
The goal of this study is to describe the occurrence, movements, and dive behavior of offshore bottlenose dolphins in the northwestern Atlantic Ocean near the Bermuda Pedestal. Sightings of bottlenose dolphins in Bermuda waters were not reported before March 2001. Unfortunately, most sightings have been described by fishermen in search of pelagic fish between the island of Bermuda and 2 banks to the southwest ( Fig. 1 ) and do not provide adequate coordinates for mapping purposes. Using satellite-linked, time-depth recorders, this study presents the 1st free-ranging movements and dive information for this species in offshore waters near an oceanic island.
MATERIALS AND METHODS
Study area.-This study was conducted in the deep waters surrounding the Bermuda Pedestal, a steep-sided volcanic peak, approximately 1,000 km 2 in area, and rising more than 4,000 m off the seafloor. The study area is made up of the island of Bermuda; 2 banks, Challenger and Argus, located 19 and 32 km to the southwest with summits that reach within 50 m of the surface; and the Bowditch seamount, located approximately 40 km to the northeast, which reaches within 800 m of the surface at its shallowest point (Fig. 1) . The closest major landmass is the North American continent, specifically Cape Hatteras, North Carolina, located approximately 965 km to the northwest.
Animal capture and telemetry.-In June 2003, a 13.3-m converted lobster boat with a bow pulpit for hoop-netting was used to locate and catch bow-riding dolphins (Asper 1975) . Swimmers maneuvered the dolphins in the net into a sling suspended over the side of the boat from a boom, and then a hydraulic lift brought each dolphin onto the research vessel. Body weight was determined using a load cell and full body morphometrics were taken. Blood samples were taken to evaluate health and reproductive status, and for genetic analysis. Ultrasound was performed on the testes, uterus, and ovaries to determine reproductive status. Results from blood hematology and hemoglobin electrophoresis were used to verify that the 3 tagged animals were the offshore ecotype.
Dolphins were fitted with dorsal fin-mounted satellitelinked, time-depth recorders (STR-T16, 10.1 Â 5.7 Â 2.3 cm, 135 g; Wildlife Computers, Redmond, Wahington). Satellite-linked, time-depth recorders consisted of a satellite transmitter (PTT; ST-16; Telonics, Mesa, Arizona), 22-cm semirigid antennae, controller board (Wildlife Computers), pressure transducer (Wildlife Computers), and M1 battery cast in epoxy. Satellite-linked, time-depth recorders were bolted to the dorsal fin with three 0.64-cm-diameter Delrin pins (Dupont, Wilmington, Delaware) and secured on the opposite side of the dorsal fin with non-stainless steel corrosible nuts and washers. Closed-cell foam attached to the tag and washers reduced the likelihood of abrasion to the dorsal fin. The capture and release process, performed under veterinarian supervision, adhered to the guidelines of the American Society of Mammalogists (Animal Care and Use Committee 1998) and were approved by the San Diego State University Institutional Animal Care Use Committee (APF 03-08-027M) and the Bermuda Department of Environmental Protection (special permit 002/03).
Dive data were collected by a pressure transducer in the tag and compressed with a microprocessor-controlled dive recorder (Wildlife Computers). Recorded data were grouped into four 6-h periods set to local Atlantic Standard Time: dawn ¼ 0300-0859 h, day ¼ 0900-1459 h, dusk ¼ 1500-2059 h, and night ¼ 2100-0259 h. The time-depth recorders had a maximum depth range of 500 m and a 2-m resolution. A dive was defined as any submergence greater than 6 m to differentiate between actual dives and time spent at the surface. The time-depth recorders measured 3 variables: maximum depth of each dive, time spent at depth, and duration of dive. Data for maximum depth and time at depth of each dive were compiled into bins for each 6-h period. The maximum depth range bins and time spent at depth bins were initially set to measure to 250 m but were adjusted in the field to 500 m after the 1st dolphin tagged repeatedly exceeded 250 m. Duration of dive data were collected in 6 bins (1 min, 2 min, 3 min, 4 min, 5 min, and .5 min). In addition, a maximum daily dive depth was recorded for each 24-h period with a default parameter of 492 m when dive depths exceeded 500 m (Wildlife Computers, pers. comm.).
Location and dive data were transmitted with an 8-h duty cycle and 45-s repetition rate to the Argos satellite system (Service Argos, Inc., Landover, Maryland). Position accuracy was designated to 4 location classes (LCs): LC 3 150 m, LC 2 350 m, LC 1 1,000 m, and LC 0 . 1,000 m; in addition LC A and LC B also were received without an accuracy estimate (https://argos-system.org).
Location data were examined using Argos_Filter V6.2 (prepared by D. Douglas, United States Geological Survey, Alaska Science Center, Juneau, Alaska) to filter all plausible locations from all location classes. The program identifies implausible locations based on 2 different filtering methods. The 1st is a minimum redundant distance, a user-defined distance utilized as a threshold for determining redundant locations. The 2nd method is the distance, angle, and rate measurement, which attempts to remove implausible locations based on the fact that most suspicious Argos locations cause the animal to incorrectly move a substantial distance and then return, with the subsequent location being more correct (Douglas 2003) . A rate of 20 km/h was used as the mean rate of travel threshold to evaluate the plausibility of the locations. Three kinds of output are produced by this program: 1 for each of the filtering strategies and a 3rd, moreexperimental output that pools selected distance, angle, and rate locations to the minimum redundant distance results. This program also defines the best daily location per dolphin based on the pooled minimum redundant distance and distance, angle, and rate outputs. From the filter output, distance traveled is calculated as the distance (km) from the previous plausible location and mean rate of travel is calculated as the rate of movement (km/h) between 2 successive locations. These distances do not describe the actual distance traveled in a day, but rather the distances between successive points.
All plausible locations were input into ArcView (Environmental Systems Research Institute, Inc. 1994). Exploratory data analysis was performed on location data and environmental variables. Bathymetry was obtained from gridded ETOPO-2 data, 2-min Â 2-min cells in the study area (ETOPO-2 Bathymetry/Topographic Data; National Geophysical Data Center, Boulder, Colorado). Eight-day composite sea-surface temperature data from MODIS-Terra satellite at 4 km resolution were obtained from an Internet site (http:// podaac.jpl.nasa.gov/sst), maintained by the NASA Physical Oceanography Distributed Active Archive Center (PO.DAAC), at the Jet Propulsion Laboratory, Pasadena, California, and accessed in March 2003.
Dive data output was imported into Excel v. 2000 (Microsoft, Seattle, Washington) and SYSTAT v. 10 (Systat Software, Inc., San Jose, California) for statistical analysis. Standard descriptive statistics were used to describe dive behavior. Means are expressed with 1 SD.
RESULTS
Three dolphins (1 female and 2 males) were tagged and released with satellite-linked, time-depth recorders and veryhigh frequency (VHF) tags in June 2003 (Table 1) . Positional data were obtained from tagged dolphins for periods ranging from 5 to 45 days. The mean number of positions per day per dolphin for all location classes ranged from 7.6 6 2.0 to 8.2 6 1.9 and mean daily distance was 28.3 km/day. After running all received locations for all 3 dolphins through the Argos_Filter, a total of 293 plausible locations accounted for 75.1% of all position estimates.
Location and movements.-The 3 tagged dolphins did not show considerable variability in their movement patterns (Fig. 2) . Dolphin 40000 traveled in a clockwise rotation, starting in the southwestern corner, around the island during 4 of the 7 days it transmitted, with a mean daily distance of 33.7 6 13.0 km and a mean rate of 1.5 6 0.6 km/h. Because of the 8-h duty cycle, it is not clear if the dolphin completed a circle around the island or reversed direction (Fig. 2a) . Once released, dolphin 39999 remained near Challenger Bank over the next day and then moved to the northeastern edge of the island for the remaining 4 tracking days (Fig. 2b) . It traveled a mean daily distance of 23.2 6 19.1 km and had a mean rate of travel of 1.0 6 0.8 km/h. The 3rd dolphin, 40001, transmitted plausible locations for 40 days over a 45-day tracking period, utilizing most of the area around the Bermuda Pedestal. Twenty-six (65%) of 40 of the best daily locations received from dolphin 40001 occurred in the southwestern corner of the study area on or near Challenger and Argus Banks (Fig. 2c) . Its maximum distance traveled was 98.4 km on day 25 when it traveled northeast of Bermuda to Bowditch Seamount, but traveled a mean daily distance of 28.1 6 21.8 km and had a mean rate of travel of 1.1 6 0.9 km/h.
The mean bottom depth of all locations for all dolphins was À1,402.0 6 1,120.7 m and no significant differences in means were found between the 3 dolphins (F ¼ 1.13, d.f. ¼ 2, 294, P ¼ 0.324). The weekly composite sea-surface temperature rose steadily throughout the study period from 258C to 288C with minimal variation within the study area. Weekly movements for dolphin 40001 did not appear to be affected by sea-surface temperature. Dive behavior.-Dolphin 40001 recorded 804 h of divedepth data, which included twenty-nine 6-h periods during the day, 34 during dusk, 35 during the night, and 37 during dawn. Of the total mean number of daily dives (208.1 6 83.7), the greatest number of dives (about 35% of the total) occurred during dusk (72.4 6 19.6) followed by at night (51.1 6 13.1, 25%), during the day (42.9 6 29.5, 21%), and during dawn (41.7 6 21.5, 20%).
Most dives made by dolphin 40001 to depths greater than 100 m occurred during the night, with almost 17% of these night dives made to depths greater than 450 m ( X ¼ 8.49 6 3.88; Fig. 3a) . During the day, dives were made to considerably shallower depths than those made during the other 3 periods, with more than 96% of all dives made to depths within 50 m of the surface (Fig. 3a) . Additionally, a large proportion of mean dives during both dusk and dawn were made to depths above 50 m (85% and 74%, respectively), whereas dives also were recorded to depths beyond 250 m (10% and 19%, respectively) during these 2 periods (Fig. 3a) .
Dolphin 39999 recorded 30 h of dive-depth data made up of one 6-h period during the day, 3 during dusk, and 1 during the night. Dolphin 40000 recorded 90 h of dive-depth data including one 6-h period during the day, 3 during dusk, 4 during the night, and 7 during dawn. As expected, a majority of all dives, regardless of the time of day, recorded by these dolphins did not exceed 50 m (dolphin 40001 ¼ 75.5%, dolphin 40000 ¼ 84.6%, and dolphin 39999 ¼ 74.5%), although all 3 dolphins recorded dives to depth beyond 250 m (dolphin 40001 ¼ 16.2%, dolphin 40000 ¼ 10.5%, and dolphin 39999 ¼ 8.4%). Because of the small sample sizes for dolphins 40000 and 39999 and the unequal division among the 6-h periods recorded, these results may be biased toward a particular time period.
Maximum daily dive depths recorded for 2 of the dolphins (40000 and 40001) appear to have exceeded the 500-m limit of the time-depth recorders. A total of 34 maximum daily dive depths were recorded for dolphin 40001, with approximately 87% recorded to the default parameter of 492 m and the remaining 13% measured to 488 m. Dolphin 40000 recorded 4 maximum daily dive depths including 2 to the default parameter 492 m, and 1 each to 488 m and 452 m. Thus, it is possible that at least 2 of the 3 dolphins were likely diving to depths in excess of 500 m.
A total of 792 h (thirty 6-h periods recorded during the day, 30 during dusk, 39 during the night, and 33 during dawn) were recorded for time spent at various depths for dolphin 40001 with about 77% of the time spent within 50 m of the surface and more than 11% spent deeper than 250 m. During 48 recorded hours (two 6-h periods during dusk, 3 during the night, and 3 during dawn) of time spent at various depths by dolphin 40000, about 80% of the time was spent within 50 m of the surface and 7% below 250 m, whereas dolphin 39999 spent ! more than 82% of the time above 50 m and almost 6% below 250 m during 30 recorded hours (two 6-h periods during dusk, 2 during the night, and 1 during dawn). Again, the results for dolphins 40000 and 39999 may be biased because of the unequal division among the 6-h periods recorded.
During the day, dolphin 40001 spent more than twice as much time near the surface compared to at night (Fig. 3b) . In contrast, more than 40% of the time during the night was spent at depths greater than 100 m, whereas less than 2% was spent during the day at those depths (Fig 3b) . Time spent at depths below 450 m was greatest during the night (9%) followed by dawn (4%) and dusk (3%; Fig. 3b) .
Although a majority of dive durations for all 3 dolphins did not exceed 1 min, a good proportion of dives for all dolphins surpassed 5 min. Dolphin 40001 recorded 780 h of dive durations over one hundred thirty 6-h periods (day ¼ 32, dusk ¼ 34, night ¼ 32, and dawn ¼ 32). More than half of all the dive durations for dolphin 40001 during the day lasted less than 1 min, whereas almost half of the dive durations at night surpassed 5 min (Fig. 3c) . About 23% of dive durations during dawn and 14% during dusk lasted longer than 5 min (Fig. 3c) . Of the 6,819 dive durations recorded for dolphin 40001, the greatest number of dives per period was made during dusk (70.9 6 22.2), followed by at night (49.13 6 12.4), during the day (48.8 6 31.9), and during dawn (42.1 6 19.5).
Dolphin 40000 recorded 36 h of dive duration data, including one 6-h period during dusk, 3 during night, and 2 during dawn, whereas dolphin 39999 logged 3 total 6-h periods (1 each in the day, dusk, and at night). More than half (54%) of dive durations by dolphin 40000 lasted less than 1 min compared to 32% by dolphin 39999. They also recorded almost 20% and 17%, respectively, total dive durations that lasted longer than 5 min. Again, these results indicate a snapshot of the dolphins' dive behavior because of the small sample sizes.
DISCUSSION
The 3 dolphins tagged in this study were confirmed to be the offshore ecotype based on their high hematocrit values (Table  1) along with 2 electrophoretically distinct hemoglobin profiles. During the 45 days of this study, the dolphin locations and movements were found in close proximity to the Bermuda Pedestal. These findings correspond with previously recorded sightings by fishermen.
Location and movements.-The mean daily distances traveled in this study (28.3 km/day) are similar to those in previous studies of bottlenose dolphin movements. In Tampa Bay, Florida, Mate et al. (1995) reported an average traveling distance of 23.7 km/day for a female bottlenose dolphin tracked for 25 days, whereas Tanaka (1987) found a distance traveled of 33.6 km/day for a bottlenose dolphin tracked for 18 days off the coast of Japan. Estrada and Hohn (2003) observed a mean daily distance of 32.7 km/day for migrating bottlenose dolphins along the East Coast of the United States compared to a mean daily distance of 24.5 km/day for nonmigrating dolphins. However, reported mean daily distances of 89 km/day and 48 km/day for 2 rehabilitated and released offshore bottlenose dolphins that were tracked for 47 and 43 days, respectively, off the southeastern coast of the United States.
The rate of travel calculated from the straight-line distance between the best daily locations and the average swim speeds for all 3 dolphins ranged between 1.0 6 0.8 and 1.5 6 0.6 km/ h, which is consistent with those reported in previous studies of satellite-monitored bottlenose dolphins. Tanaka (1987) found average swim speeds between 0 and 7.4 km/h for 11 bottlenose dolphins tracked off Japan over 18 days, whereas Mate et. al (1995) observed the average swim speed for a bottlenose dolphin in Tampa Bay, Florida, to be 1.2 km/h over 25 days, with a fastest mean swim speed of 4.9 km/h. tracked 1 rehabilitated bottlenose dolphin for 47 days off the East Coast of the United States and north of the Antilles and reported average swim speeds of 1.8-4.5 km/h. A 2nd rehabilitated dolphin tracked by exhibited an average swim speed of approximately 2.0 km/h over 43 days. Estrada and Hohn (2003) tracked 16 bottlenose dolphins off the East Coast of the United States from 5 to 263 days and reported a difference in average swim speeds between nonmigratory and migratory movements. A slightly faster average swim speed (1.27 km/h) was recorded during migratory movements between New Jersey and North Carolina compared to 1.0 km/h during nonmigratory movements (Estrada and Hohn 2003) .
The daily mean rate of travel between all plausible successive locations during each of the 8-h duty cycles ranged from 7.8 6 1.4 to 8.6 6 3.0 km/h for the 3 dolphins in this study. These swim speeds are faster than the minimum mean rate of travel between the best daily locations. This may be because of the dolphins' preference for specific sites around the plateau and the time elapsed between locations. For example, if a location was received 24 h after the last location and was separated by 20 km, that rate of travel would be remarkably slower when compared to locations separated by 20 km after only 4 h. A mean number of 8 plausible successive locations were observed for each dolphin during their 8-h duty cycles, making it possible that the faster mean swim speeds between successive locations could be a better estimate of true speed than the mean travel speeds found between the best daily locations.
It is possible that the dolphin movements reported in this study may be related to the presence of vertically migrating prey species along the side and on top of the Bermuda Pedestal. It is believed that seamounts are areas of high productivity because of upwelling around the seamount, for example, the formation of eddies called Taylor columns, which are closed circulations that can persist for several weeks (Rogers 1994) . The increase in productivity can result in high levels of both plankton biomass and their predators in these areas, such as the well-documented concentration of commercially valuable fish species. In addition, lanternfish, shrimps, and squid have been reported feeding above seamounts on vertically migrating plankton at night, but are found in deeper water along the sides of seamounts during the day (Rogers 1994) . These species, particularly lanternfish, are believed to be an important food source of bottlenose dolphins found in deep water (Mead and Potter 1995) .
Dive behavior.-With almost 8% of all dives to depths beyond 450 m for dolphin 40001, it appears that bottlenose dolphins in offshore waters near the Bermuda Pedestal are capable of making regular dives to deep depths not previously recorded for free-ranging bottlenose dolphins. Although fewer data were recorded for dolphins 39999 and 40000, they also exhibited regular dives below 250 m and dive durations greater than 5 min. Along with high hematocrit values measured in the 3 dolphins during this study, these results support the hypothesis of Hersh and Duffield (1990) that offshore dolphins may be capable of diving deeply because of their increased oxygen-binding capacity.
The maximum reported dive depths believed to be greater than 492 m for this study are congruent with dive-depth maximums previously recorded by trained free-swimming bottlenose dolphins. Ridgway (1985) reported the maximumrecorded dive depth of 390 m with duration of 7.5 min by a trained coastal Atlantic bottlenose dolphin, as well as an account of the maximum dive depth of a trained Pacific bottlenose dolphin to 535 m lasting 8 min.
The results of the current study also imply a pattern of diel dive behavior by dolphin 40001 over a 45-day tracking period. It is possible that the relatively large mean number of total dives, particularly to depths greater than 100 m during dusk, may reflect an increase in ''exploratory'' dives in search of prey rising to these depths in association with the ascending, deep scattering layer during its nightly migration into shallower waters. Such exploratory dives have been reported for pantropical spotted dolphins (Stenella attenuata) in Hawaiian waters (Baird et al. 2001b) . Studies by Gibbs and Roper (1970) and Karnella (1987) have found several families of fish (Myctophidae, Gonostomidae, Sternoptychidae, and Melamphaidae), which possess a gas-filled swim bladder, along with numerous cephalopods moving in association with a major portion of the 12-kHz sound-scattering layer in Bermuda waters. During the day this layer is found between 400 and 600 m, with a less prominent layer between 0 and 150 m, and shortly before sunset, it ascends to the upper 250 m until it returns back down to depth shortly after sunrise (Gibbs and Roper 1970; Karnella 1987) .
After these exploratory dives, consistent nighttime dives were made to depths below 100 m, indicating the possibility of nocturnal foraging at these deeper depths. Little is known about the diet of offshore dolphins in Bermuda waters, but stomach contents of stranded offshore dolphins along the East Coast of the United States consist of mesopelagic fish, primarily lanternfish and pelagic squid (Barros and Odell 1990; Mead and Potter 1995) . Several species of myctophids and cephalopods in Bermuda waters make nightly vertical migrations associated with the deep scattering layer. Gibbs and Roper (1970) discovered larger increases in nighttime catch per unit effort of lanternfish compared to daytime catches at depths of 50-200 m and 350-500 m. During late summer, Karnella (1987) found that Bolinichthys indicus, Lampanyctus photonotus, and Lampanyctus festivus exhibit their greatest abundance between 101 and 115 m, whereas Diaphus mollis, L. guentheri, and H. benoiti are most abundant down to 160 m. During the day, myctophids exhibit a center of abundance from approximately 450 to 900 m, with the most abundant species group found between 601 and 700 m during all seasons (Gibbs and Roper 1970; Karnella 1987) . One of the most abundant and commonly caught squid in midwater trawls in Bermuda is Pyroteuthis margaritifera, which can be found moving with the deep scattering layer from 300 to 500 m during the day to between 100 and 200 m at night (Gibbs and Roper 1970) . It is possible that the nocturnal dive behavior exhibited by the dolphin in this study is associated with the nightly vertical migrations of potential prey species.
Nocturnal foraging on mesopelagic prey associated with the deep scattering layer has been observed in several other delphinid species, such as spinner dolphins (Stenella longirostris) in the eastern and western Pacific (Fitch and Brownell 1968; Perrin et al. 1973; Perrin and Gilpatrick 1994) , short-beaked common dolphins (Delphinus delphis) in the eastern Pacific (Evans 1974) , and short-finned pilot whales (Globicephala macrorhynchus) in Hawaii (Baird et al. 2003) . Based on radiotracking data and stomach content analyses, Norris et al. (1994) reported that during the night, Hawaiian spinner dolphins feed on the Hawaiian mesopelagic boundary community in deep offshore waters (Norris and Dohl 1980) . Recently, Benoit-Bird et al. (2001) and Benoit-Bird and Au (2003) described an association between the movements of Hawaiian spinner dolphins and the nightly vertical and horizontal movements of the Hawaiian mesopelagic boundary community moving from offshore toward the shoreline.
Before our study, knowledge of the habitat use of bottlenose dolphins in Bermuda waters was limited to occasional reports by fishermen and other local residents of Bermuda. Our pilot study has not only been able to document the occurrence of offshore bottlenose dolphins in Bermuda waters, it has provided us with a glimpse of the areas around Bermuda that these animals frequent, including the steep-sloped area between Bermuda and Challenger Bank. Additional movement and distribution information is essential for understanding the range of this population and if these animals should be managed as an island-associated population or part of a larger oceanic population. Clearly, more dive data are necessary to confirm these findings and to further define the diving capabilities of offshore bottlenose dolphins found in deep waters of the northwestern Atlantic Ocean and in close proximity to the Bermuda Pedestal. However, examination of the dive data presented here indicates the regular deep-diving abilities of these dolphins, and extends our understanding of this species' diving capabilities and adaptations to a wider variety of habitats than previously known.
